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(57) ABSTRACT 

A code-division-multiple-access (CDMA) system provides a 
collision avoidance mechanism for packet communications. 
When mobile stations attempt to establish links with a base 
station, the base station selects one mobile station to transmit 
data over an intended uplink channel. The base station 
transmits a predetermined sequence, during the first frame of 
the data transmission over the downlink control channel that 
corresponds to the intended uplink channel. If several 
mobile stations detect or mis-perceive successful access 
attempts, those stations begin data transmissions via respec- 
tive desired uplink channels. At the same time, the mobile 
stations listen for the known sequence over the various 
corresponding downlink channels. Upon successful detec- 
tion of the known sequence, one mobile station continues 
transmission of its data over the intended channel. However, 
any contending mobile station that does not detect the 
known sequence on the appropriate downlink channel 
immediately stops its data transmission. 

20 Claims, 6 Drawing Sheets 
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COLLISION AVOIDANCE 

RELATED APPLICATION 

This application claims the benefit of U.S. Provisional s 
Application No. 60/181,200, entitled "CHANNEL 
ASSIGNMENT AND UE CHANNEL SELECTION 
METHOD" filed on Feb. 9, 2000, the disclosure of which is 
entirely incorporated herein by reference. 

FIELD OF THE INVENTION 10 

This invention relates to spread-spectrum 
communications, and more particularly to code-division- 
multiple-access (CDMA) cellular, packet-switched systems. 
The inventive concepts involve use of a start of message 15 
indicator as a collision avoidance mechanism, to reduce the 
impact of remote terminal mistakes in perceived successful 
channel access attempts. 

BACKGROUND 20 

Recent developments in wireless communications tech- 
nologies have allowed expansion of service offerings from 
the original voice telephone service model to include a 
number of services supporting packet data communications. 
As customers become increasingly familiar with data ser- 25 
vices offered through landline networks, they are increas- 
ingly demanding comparable data communications in the 
wireless domain, for example to maintain service while 
mobile subscribers roam freely or to provide remote service 
in locations where wireless loops are preferable to landline 
subscriber loops. A number of technologies that support 
packet data communications in the wireless domain utilize 
code division multiple access (CDMA), which involves 
direct sequence spread-spectrum encoding. In such systems, 
different physical channels are defined by use of different 35 
channelization and/or spreading codes, as part of the direct 
sequence modulation process. 

A CDMA-based random access channel (RACH) pro- 
vides uplink packet transport from a mobile station (MS) to 4Q 
a base station (BS), with a random slotted-ALOHA type 
procedure to access the channel resources. U.S. Pat. No. 
6,169,759 to Kanterakis et al. discloses a common -packet 
channel (CPCH), which provides a similar uplink transport 
for transmitting variable size packets from a mobile station 45 
(MS) to a base station (BS). The disclosure of U.S. Pat. No. 
6,169,759 to Kanterakis et al. is entirely incorporated herein 
by reference. 

The RACH and CPCH channels do not need direct 
resource allocation. The channel resource allocation of these 50 
channels is contention based. The mobile station transmits 
an access preamble corresponding to a channel that the 
mobile station desires to use. The base station responds with 
a matching preamble that signals successful access to the 
selected channel resource. 55 

FIG. 1 is a simplified example of the signals exchanged 
between a mobile station and a base station for a CPCH 
service. The mobile station selects one of the available 
uplink channels through a base station. The access phase 
involves the MS-spread-spcctrum transmitter sending one or 60 
more access preambles (AP) over an uplink physical 
channel, in access slots defined in relation to a frame-timing 
signal derived from receipt of the common synchronization 
channel (not shown). The access preamble (AP) contains a 
signature corresponding to the selected uplink channel, that 65 
is to say the one channel that the mobile station is attempting 
to access from among those available by the base station. 
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When the base station receives an access preamble (AP) at 
an adequately detectable power level, it transmits back an 
acknowledgement (ACK), containing a signature that cor- 
responds to the access preamble signature, over the indicator 
channel. 

The mobile station ceases transmission of the access 
preamble (AP) when it receives the corresponding ACK 
signal from the base station. If the mobile station success- 
fully receives the acknowledgement corresponding to the 
access preamble that the station transmitted, the mobile 
station proceeds to the next phase in the transmission 
process, shown generally as transmission of data and control 
information over the uplink channel in FIG. 1. Alternatively, 
the mobile station will cease its transmission of access 
preambles if the mobile station has transmitted the maxi- 
mum allowed number of access preambles. In this later 
situation, the mobile station assumes that its access attempt 
has failed, so the station backs off and waits for some period 
of time before initiating another access attempt. 

As shown in FIG. 2, the message part carried over the 
downlink physical control channel (DPCCH) is divided into 
10 msec frames. Each 10 msec frame is split into 15 slots (0, 
1, 2, . . . 14), each of length T j/(>r =2,560 chips. As shown, 
each slot carries 10 bits of information. Each 10-bit slot of 
the downlink control channel contains fields comprising 
Pilot, CCC, TFCl and TPC. The TPC field carries transmis- 
sion power control (TPC) bits. The TFCI field carries the 
transport format combination indicator, and the CCC filed 
carries four data bits for CPCH control command informa- 
tion. 

Although these CDMA-based communication technolo- 
gies offer enhanced packet data communications, problems 
still arise that cause collisions. It has been found that there 
is roughly a 30% chance that two or more preambles from 
mobile stations will arrive at the base station in any given 50 
ms time-window. One mobile station may then mistake a 
subsequent acknowledgement signal intended for another 
mobile station to be one intended for itself. The mistaken 
mobile station will then transmit its packet on a channel 
intended for use by another mobile station. This will lead to 
excessive interference. Moreover, if the mistaken mobile 
station sends its packet over an already busy channel, there 
is a great chance of a cell-shut-down. This is extremely 
undesirable in cellular telephony as users in the neighboring 
cells will also be adversely affected. 

Various methods of collision detection, collision resolu- 
tion and channel assignment were developed to reduce the 
occurrences of these collision. A CPCH system, such as that 
disclosed by Kanterakis et al., utilizes a collision detection 
phase at the start of the data and control communications 
over the uplink transportation channel and the downlink 
control channel, to allocate the uplink channel to a mobile 
station that successfully avoids collision. If two or more 
mobile stations are still attempting access to the same 
channel at the time of the collision detection phase, the base 
station may respond with at most one matching collision 
detection preamble, effectively allocating the channel to one 
mobile station. In some cases, the base station will not be 
able to resolve the collision detection and will not send back 
any collision detection preamble. A mobile station that fails 
to receive its matching collision detection preamble from the 
base station aborts its access attempt. 

The collision detection approach does reduce collision 
problems. However, none of these methods can totally 
eliminate the chance of collision due to unintended errors. 
For example, a mobile station may misinterpret its channel 
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assignment and proceed to transmit in a channel other than 
the one it was assigned, even though the other channel may 
be assigned to and in use by a different mobile station. There 
are several situations that may lead to such a mistake. For 
example, in CPCH, two mobile stations, MS A and MS^, S 
have sent in AP a and AP 2 , respectively. The base station has 
only responded with an AP ACK1, which corresponds to 
APj. MS A has correctly identified the ACK, however, MS^ 
has mistaken the ACK to correspond to AP2. The mistaken 
mobile station may then proceed with uplink transmission 10 
over the channel corresponding to AP 2 , which may already 
be in use by another station. 

Although the above-described collision detection proce- 
dure reduces the probability of such collisions between 
stations attempting access on the same channel at about the 35 
same time, mistakes regarding attempted accesses to differ- 
ent channels still can occur as a result of substantially 
concurrent collision detection phases for different channels. 
In this situation, assume that mobile station MS^ is waiting 
for a collision detection acknowledgement. At about this 20 
time, the base station sends a CD acknowledgement for the 
mobile station MS A that was attempting to access another 
channel. The one mobile station MS B , however, mistakes the 
CD acknowledgement as an acknowledgement of its own 
CD preamble and begins transmitting over the channel that 25 
it is attempting to access, even though that channel may 
already be in use by another station. 

As noted, when a mistaken mobile station starts to trans- 
mit a message, it creates excessive interference and may 
even lead to a cell shut down. Two mobile stations trans- 30 
mining over the same channel can create instability in the 
wireless system, because mobile stations need to be closely 
controlled with regard to their transmit power in any CDMA 
system. If a mobile station MS B assumes that it is being 
power controlled, when in fact it is not, it is possible that the 35 
mistaken mobile station will increase its power to an unac- 
ceptable level. In the case of a mistaken channel assignment, 
the power control problem can happen because the mobile 
station MS^ is mistakenly transmitting on a channel 
assigned to another mobile station MS A and any power 40 
control information on the corresponding downlink channel 
is actually intended for a different mobile station. The base 
station may not be detecting the transmissions of the mis- 
taken mobile station MS^, at all. 

As shown by this discussion, there is a need for a 
technique to avoid collisions in a spread-spectrum packet 
communication system, which will mitigate the above noted 
problems, particularly those due to mistaken interpretation 
of channel assignment by contending mobile stations. 5Q 

SUMMARY OF THE INVENTION 

Hence a general objective of the invention is to reduce the 
occurrence of colliding transmission of packets within a 
given uplink physical channel of a wireless packet data 55 
communication system, utilizing spread spectrum transmis- 
sions. 

Another objective of the invention is to provide a tech- 
nique that will enable a mobile station in such a system to 
recognize when it may be transmitting on a channel that has 60 
not actually been assigned to that mobile station, so that the 
mistaken station will promptly cease such transmissions. 

One aspect of the current invention relates to methods, 
which can be used as collision resolution mechanisms alone 
or in combination with other methods commonly known in 65 
the art. The methods provide a start of message indicator or 
other known sequence on the downlink channel. These 
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methods involve transmission of the known sequence at the 
beginning of transmissions, for example as a start of mes- 
sage indicator, over a downstream channel corresponding to 
the desired uplink channel. Use of this sequence serves to 
eliminate mistaken transmission over an intended uplink 
channel by a mobile station that has misinterpreted access- 
related signals regarding another channel as an acknowledg- 
ment or the like with regard to its accessing of the intended 
channel. 

Accordingly, a first aspect of the present invention, as 
embodied and broadly described herein, relates to an 
improvement to operations in a CDMA system which sup- 
ports packet-switched communication. The CDMA system 
has a plurality of base stations (BS) and a plurality of mobile 
stations (MS). For packet-switched based communication, 
there are also a plurality of uplink transport channels and a 
plurality of downlink control channels corresponding to 
each of the plurality of uplink transport channels. The 
inventive method comprises the steps of one or more mobile 
stations attempting to establish a link with a base station. At 
a mobile station, upon a successful or perceived-to-be- 
successful attempt, the steps include beginning its data 
transmission via a first uplink transport channel. The selec- 
tion of the first uplink transport channel can be based on a 
mobile station self-selection, a base station channel 
assignment, or other mechanisms commonly known in the 
art. 

At the base station, the steps include receiving attempts 
from one or more mobile stations to establish links with the 
base station and selecting an intended mobile station to 
transmit its data over an intended uplink transport channel. 
The selection can be on a first-come-first-served basis, on a 
random basis, or be based on performance factors of the one 
or more mobile stations. The steps further include transmit- 
ting a sequence known to the intended mobile station during 
the first frame of the data transmission for the intended 
mobile station over a downlink control channel correspond- 
ing to the intended uplink transport channel. The sequence 
can be repeated for several frames to increase reliability. 

When the mobile station begins its data transmission via 
the first uplink transport channel, it also listens for the 
known sequence to the transmitted over the downlink con- 
trol channel corresponding to the first uplink transport 
channel. Upon successful detection of the known sequence 
by the mobile station, the steps include continuing trans- 
mission of its data over the first uplink transport channel. 
However, upon no detection of the known sequence by the 
mobile station, for example within a predetermined interval 
following the start of data transmission, the mobile station 
shuts off its uplink data transmission immediately. 

The inventive collision avoidance technique admits of a 
wide range of variations and applications. For example, the 
preferred embodiments involve application to CDMA type 
wireless communications, particularly for CPCH -based 
packet data services. However, the invention may find 
application to packet data communications in other types of 
digital wireless networks. Other aspects of the invention 
relate to implementations of base stations and mobile 
stations, which take advantage of the inventive collision 
avoidance techniques. 

Additional objects, advantages and novel features of the 
invention will be set forth in part in the description which 
follows, and in part will become apparent to those skilled in 
the art upon examination of the following and the accom- 
panying drawings or may be learned by practice of the 
invention. The objects and advantages of the invention may 
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be realized and attained by means of the instrumentalities channel, the base station (BS) transmits a predetermined 

and combinations particularly pointed out in the appended sequence, during the first frame of transmission on the 

claims. downlink control channel corresponding to the particular 

physical uplink channel. The predetermined sequence can be 

BRIEF DESCRIPTION OF THE DRAWINGS 5 [1111] in a 4-bil field, or any other fitting bit or code 

The drawing figures depict preferred embodiments of the MS did not hear the SMI on the correspond- 

present inventL by way of example, not by way of limi- T f T v ff ' ^7* 

tations. In the figures, like reference numerals refer to the ^ ll has madc a mistake md wJ1 back off "B™aaately. 

same or similar elements ^ nc inventive collision avoidance mechanism, with the 

FIG. 1 is a simplified timing diagram illustrating the 10 " St "\ ot MeSMge ( '"f^T^ 0 " * °° ^ 

sigoalscommunicatedintheindi^torchanneUhedo^link P acket f^ 5 P 10 ! 00 ? 1 that , h f the o^-to-one correspon- 

i *u~ „„i:„w u i t * dence of the uplink physical channel to a downlink control 

control channel and the uplink transport channel of a prior . , A T , . 4 v lL . A ^ . 

. _ _ _ , f . /pDpus channel. A preferred embodiment applies this technique to a 

art common packet channel (CPCH) system. ™ pir K . 4 , ,. , rr , , T , A , ? , , 

r . v J J CPCH service similar to that disclosed by Kanterakis et al, 

FIG. 2 is an illustration of the Frame Structure of Dedi- 15 although the technique is applicable to other wireless packet 

cated Physical Control Channel (DPCCH) in a prior art services 

CPCH system. ' . , ,. £ . , , 

In a preferred embodiment of a system implementing the 

FIG. 3 is a functional block diagram of a CDMA network, invention (FIG. 3), the CDMA system comprises a radio 

capable of implementing the communications in accord with nctwork nntoitet (RNC) 11, a plurality of base stations 13 

the present invention. 20 ^ a plura]ity of mobile station s 15. Each base station (BS) 

FIG. 4 is a simplified timing signal diagram illustrating 13 has BS-spread-spectrum transmitter and a BS-spread- 

access procedures, with the potential for a false or mistaken spectrum receiver, shown as a single transceiver (XSCV'R) 

mobile transmission, in the system of FIG. 3. system 17 for simplicity in this drawing. Each of the mobile 

FIG. 5 is a simplified timing signal diagram illustrating stations (MS) 15 has an MS-spread-spectrum transmitter and 

access procedures in the system of FIG. 3 with the inventive 25 an MS-spread-spectrum receiver (not separately shown), 

collision avoidance technique. Exemplary transmitters and receivers for use in the BS and 

FIG. 6 is a functional block diagram of the transceiver MS network elements are discussed in more detail below 

elements (PHY layer) of a spread spectrum base station for ^ Te S ard to FI ^ S - 6 and 7 > as ^ be discussed more, 

use in a network of the type shown in FIG. 3. later - ^ teims "mobile station" and "remote station" are 

FIG. 7 is a functional block diagram of the transceiver ^ d ^erchangeably to refer to the remote wireless devices. 

elements(PHYlayer)of a spread spectrum remote or mobile ^ most applications, the remote stations provide mobility, 

station for use in a network of the type shown in FIG. 3. in ^ scvncc * *f remote device may remam 

^„ ^ . . , . . stationary, e.g., in a wireless loop application. 

FIG. 8 is a simplified timing signal diagram illustrating r 4 . t . 4 A . ,. L A „ 

access procedures in the system of FIG. 3 with the inventive 35 ^ a typical embodiment, the radio network controller 

collision avoidance technique in combination with a colli- ( RN $> 11 P" 3 ™ 1 ? 5 ^ ct data ^mumcations to 

sion detection hase a w area networ ^» shown by way of example as a 

P * packet-switched network 19. The RNC 11 and the network 

DETAILED DESCRIPTION OF THE provide the MS units 15 with two-way packet data 

PRESENTLY PREFERRED EMBODIMENTS 40 commumcauons services to enable communication to and 

from devices, represented by way of example by the IP 

Reference now is made in detail to the present preferred telephone 21, the personal computer (PC) 23 and the server 

embodiments of the invention, examples of which are illus- 25. In this preferred embodiment, the wireless system pro- 

trated in the accompanying drawings, wherein like reference vides packet data communication services using a plurality 

numerals indicate like elements throughout the several 45 of CPCH channels. Each common-packet channel CPCH 

views. through the system is an uplink transport channel for trans- 

The present invention introduces a collision avoidance mitting variable size packets from a mobile station (MS) 15 

mechanism known as the "Start of Message Indicator 10 a Dase station (BS) 13. 

(SMI)" following access and/or collision detection phases in Upon power-up, an MS 15 searches for a transmission 

wireless packet data services. It is assumed that there is a 50 from any nearby BS 13. Upon successful synchronization 

one-to-one ratio between uplink and downlink channels, that with one or more BSs, the MS 15 receives the necessary 

is to say each uplink physical channel has a corresponding system parameters from a continuously transmitted BS 

downlink control channel. After the access procedures are broadcast control channel (BCCH), which is broadcast by all 

performed for a particular uplink channel, the base station base stations 13. Using the information transmitted from the 

(BS) transmits a predetermined sequence serving as an SMI, 55 BCCH, the MS 15 can determine various parameters 

during the first frame or the first few frames of transmission required when first transmitting to a BS. Parameters of 

on the downlink control channel that corresponds to the interest are the loading of all the base stations in the vicinity 

particular physical uplink channel. If the mobile station did of the MS, their antenna characteristics, spreading codes 

not hear the SMI on the corresponding downlink control used to spread the downlink transmitted information, timing 

channel during the first frame (or first few frames), it knows 60 information and other control information. With this 

that it has made a mistake and will back off immediately. information, the MS 15 can transmit specific waveforms in 

Conversely, a mobile station detecting the SMI on the order to capture the attention of a nearby BS 13. 

corresponding downlink control channel during the first FIG. 4 shows the timing of signals over two of the uplink 

frame can proceed with its packet data transmissions over channels, one downlink control channel and an indicator 

the assigned uplink channel. 65 channel. Consider now a simple access procedure by mobile 

With the inventive collision avoidance technique, after the stations MSA 15A and MSB 15B (FIG. 3) producing the 

access procedures are performed for a particular uplink signals as shown in FIG. 4. In the example, the first mobile 
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station (MS^J 15 A transmits one of more access preambles sent as data bits in the CCC data field of the downlink 

(APj), in access slots defined in relation to a frame-timing control channel (FIG. 2). 

signal derived from receipt of the common synchronization rjpon receipt of the acknowledgement (ACKJ, the first 

channel (not shown). The access preambles here are pre- mobile station (MSJ 15^ begins transmitting data and 

ferred examples of signals that the mobile stations may send 5 control information over the selected first channel, 

signifying an attempt to access a channel. This first access Concurrently, the base station 15 will transmit control infor- 

preamble (APJ contains a signature corresponding to the mation over the corresponding first downlink control chan- 

uplink channel selected by the first mobile station (MSJ ne L As part of the downlink transmission, the base station 

15 A . Preferably, the access preambles are transmitted repeat- scnds me SMI scqxiencc m the first one or more frames. The 

edly at increasing power levels. 10 first mobile station (MS A ) 15 A recognizes the SMI on the 

At about the same time the second mobile station (MSB) downlink channel corresponding to its assigned uplink chan- 

15 B transmits one of more access preambles (APJ, in the nel and continues to transmit over the first uplink channel as 

appropriate access slots. This second access preamble (AP 2 ) shown. 

contains a signature corresponding to the uplink channel [ n general, if a mobile station does not hear the SMI on 

selected by the second mobile station (MS^) 15^. In this ^ the corresponding downlink control channel during the time 

example, the two uplink channels are different. period for the first frame, it knows that it has made a mistake 

When the base station receives one of the first access and will back off immediately. Continuing with the specific 

preambles (AP a ) at an adequately detectable power level, it example, now assume that the second mobile station (MS^) 

transmits back an acknowledgement (ACKJ, containing a 15^ mistakes the acknowledgement (ACKj) as an acknowl- 

signature that corresponds to the signature in the first access 20 edgement of its own access preamble (AP 2 ) for the second 

preamble (APj), over the indicator channel. Upon receipt of channel. The second mobile station (MS^) 15^ begins to 

the acknowledgement (ACKJ, the first mobile station transmit data and control information over the selected 

(MS^) 15^ can then transmit data and control information second channel. However, the second mobile station (MS^) 

over the selected first channel, and the base station 15 will 15 ff concurrently listens for an SMI signal over the downlink 

transmit control information over the corresponding first 25 channel corresponding to the second uplink channel. Since 

downlink control channel. In a CPCH system, the control the base station has not assigned the second channels to the 

information transmitted over the corresponding uplink and second mobile station (MS^) 15^, the base station does not 

downlink channels relates to closed loop power control of transmit the SMI signal over the second downlink channel 

the transmissions. (not shown) at this time. 

In this example (FIG. 4) the base station does not The second mobile station (MS^) 15^ waits a predeter- 

acknowledge the access attempt with regard to the second mined time, after which the second mobile station (MS^) 

uplink channel, for example because that channel may 15^ interprets the failure to receive the SMI over the second 

already be in use. The second mobile station (MS B ) 1S B , downlink channel as an indication that it has not been 

however, may mistake the acknowledgement (ACKJ as an 35 assigned to use the second uplink channeL At this point, the 

acknowledgement of its own access preamble (AP 2 ) for the second mobile station (MS B ) 15^ essentially knows that it 

second channeL If so, then the mistaken second mobile has made a mistake in its attempt to access the second uplink 

station (MS B ) 15 B transmits data and control information channel and backs off. The second mobile station (MS^) 15^ 

over the selected second channel, to which it has not been therefore promptly ceases its transmission over the second 

assigned, 4Q uplink channel (see bottom line in FIG. 5). 

FIG. 5 shows the timing of signals over two of the uplink As shown by this example, two mobile stations, MS X and 

channels, one downlink control channel and an indicator MS B , have sent access pre ambles AP a and AP 2 , respectively, 

channel, with the addition of the inventive SMI signal. for two different channels. The base station has only 

Consider again the simple access procedure by mobile responded with an AP ACK ls which corresponds to the 

stations MS A 15 A and MS^ 15^ (FIG. 3). In the example of 45 access preamble AP V MS A has correctly identified the ACK, 

FIG. 5, the first mobile station (MS A ) 15 A transmits one of however, MS 3 has mistaken the ACK to correspond to AP 2 . 

more access preambles (APJ, each of which contains a Now, when these two mobile stations proceed to transmit 

signature corresponding to the first uplink channel selected their messages, MS A will hear a predetermined sequence 

by the first mobile station (MS^J 15^. At about the same time over the DPCCH that corresponds to its assigned uplink 

the second mobile station (MS B ) IS B transmits one of more 50 channel and therefore will continue its transmission. The 

access preambles (AP 2 ), each of which contains a signature other mobile station MS 3 , on the other hand, will NOT hear 

corresponding to the second uplink channel. the predetermined sequence over the DPCCH that corre- 

Again, the base station receives one of the first access sponds to the uplink channel it is attempting to use, and will 

preambles (AP^ at an adequately detectable power level; immediately back off its message transmission, 

and in response, the base station transmits back an acknowl- 55 The inventive collision avoidance mechanism, with the 

edgement (ACKJ, containing a signature that corresponds "Start of Message Indicator (SMI)," can be used on any 

to the signature in the first access preamble (AP X ), over the packet access protocol that has the one-to-one correspon- 

corresponding indicator channeL dence of the uplink physical channel to a downlink control 

There is a one-to-one correspondence of each uplink channel. This technique is not limited to CPCH, although 

transmission channels to one of the downlink control chan- 60 CPCH is a preferred embodiment. The specific example 

nels. The "Start of Message Indicator (SMI)" comprises a involved data and control transmissions immediately fol- 

predetermined bit or code sequence, transmitted during the lowing the access phase, however, the SMI may be used in 

first frame of transmission on the downlink control channel combination with a collision detection phase, as in the 

corresponding to the particular physical uplink channel. The preferred types of CPCH systems. As another example, it is 

predetermined sequence can be [1111] in a 4-bit field, or any 65 immaterial whether the mobile station requests a channel or 

other convenient bit or code sequence. This sequence can be the base station assigns a channeL Similarly, whether the 

sent over the TFCI field, but preferably the SMI sequence is access preamble (AP) contains a specific User ID or not 
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should not matter. In all of these cases and in other types of 
wireless access procedures, the invention is still applicable. 

To ensure a complete understanding of the invention, it 
may be helpful to consider the structure of preferred 
embodiments of the base station transceivers and the mobile 
station transceivers, particularly for use in a preferred CPCH 
implementation of the collision avoidance invention. 

FIG. 6 illustrates a presently preferred embodiment of a 
BS spread-spectrum transmitter and a BS spread-spectrum 
receiver, essentially in the form of a base -band processor for 
performing the PHY layer functions for a base station. The 
BS spread-spectrum transmitter and the BS spread-spectrum 
receiver form one of the transceivers 17 at a base station 13. 
The BS spread-spectrum receiver includes an antenna 309 
coupled to a circulator 310, a receiver radio frequency (RF) 
section 311, a local oscillator 313, a quadrature demodulator 
312, and an analog-to -digital converter 314. The receiver RF 
section 311 is coupled between the circulator 310 and the 
quadrature demodulator 312. The quadrature demodulator is 
coupled to the local oscillator 313 and to the analog to digital 
converter 314. The output of the analog- to-digital converter 
315 is coupled to a programmable -matched filter 315. 

A preamble processor 316, pilot processor 317 and data- 
and-control processor 318 are coupled to the programmable- 
matched filter 315. A controller 319 is coupled to the 
preamble processor 316, pilot processor 317 and data-and- 
control processor 318. A de-interleaver 320 is coupled 
between the controller 319 and a forward-error-correction 
(FEC) decoder 321. The decoder 321 outputs data and 
signaling received via the UL channel to the MAC layer 
elements (not shown). 

The BS spread-spectrum transmitter includes a forward- 
error-correction (FEC) encoder 322 coupled to an inter- 
leaver 323. A packet formatter 324 is coupled to the inter- 
leaver 323 and to the controller 319. A variable gain device 
325 is coupled between the packet formatter 324 and a 
product device 326. Aspreading-sequence generator 327 is 
coupled to the product device 326. A digital-to-analog 
converter 328 is coupled between the product device 328 
and quadrature modulator 329. The quadrature modulator 
329 is coupled to the local oscillator 313 and a transmitter 
RF section 330. The transmitter RF section 330 is coupled 
to the circulator 310. 

The controller 319 has control links coupled to the 
analog-to-digital converter 314, the programmable-matched 
filter 315, the preamble processor 316, the digital-to-analog 
converter 328, the spreading sequence generator 327, the 
variable gain device 325, the packet formatter 324, the 
de-interleaver 320, the FEC decoder 321, the interleaver 323 
and the FEC encoder 322. The controller 319 also supplies 
signaling bits to the packet formatter 324. 

The drawing shows the PHY layer elements of the base 
station. The higher layer elements may comprise a processor 
at the base station or at a base station controller. The higher 
layer elements may also include certain processing and 
control elements at the radio network controller (RNC). 

A received spread-spectrum signal from antenna 309 
passes through circulator 310 and is amplified and filtered by 
the receiver RF section 311. The local oscillator 313 gen- 
erates a local signal, which the quadrature demodulator 312 
uses to demodulate in -phase and quadrature phase compo- 
nents of the received spread-spectrum signal. The analog- 
to-digital converter 314 converts the in-phase component 
and the quadrature-phase component to digital signals. 
These functions are well known in the art, and variations to 
this block diagram can accomplish the same functions. 
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The programmable-matched filter 315 despreads the 
received spread-spectrum signal components. A correlator, 
as an alternative, may be used as an equivalent means for 
desp reading the received spread-spectrum signal. 

5 The preamble processor 316 detects the preamble portion 
of the received spread-spectrum signal. The pilot processor 
317 detects and synchronizes to the pilot portion of the 
received spread-spectrum signal. The data and control pro- 
cessor 318 detects and processes the data portion of the 

io received spread-spectrum signal. Detected data passes 
through the controller 319 to the de-interleaver 320 and FEC 
decoder 321. Data and signaling from the UL are outputted 
from the FEC decoder 321 to the higher layer elements in or 
associated with the BS 13. 

15 In the BS transceiver, the MAC layer elements (not 
shown) supply data and signaling information, intended for 
DL transmission, to the input of the FEC encoder 322. For 
purposes of the present discussion, the data could include the 
SMI in the first one or more frames. The signaling and data 

20 are FEC encoded by FEC encoder 322, and interleaved by 
interleaver 323. In the illustrated embodiment, the controller 
319 supplies the ACK, TFCI, TPC, CCC and pilot to the 
packet formatter 324. Preferably, these include the SMI, for 
example in the CCC bits for the first frame or the first few 

25 frames. 

The packet formatter 324 formats data, signaling, 
acknowledgment signal, collision detection signal, pilot 
signal and transmitting power control (TPC) signal into 

30 appropriate packets. Each packet is outputted from the 
packet formatter 324, and the packet level is amplified or 
attenuated by variable gain device 325. The packet is 
spread-spectrum processed by product device 326, with a 
spreading chip -sequence from sp reading-sequence genera- 

35 tor 327. The packet is converted to an analog signal by 
digital-to-analog converter 328, and in-phase and 
quadrature-phase components are generated by quadrature 
modulator 329 using a signal from local oscillator 313. The 
modulated DL packet is translated to a carrier frequency, 

4{J filtered and amplified by the transmitter RF section 330, and 
then it passes through the circulator 310 and is radiated by 
antenna 309. 

FIG. 7 shows an embodiment of an MS spread-spectrum 
transmitter and an MS spread-spectrum receiver, essentially 

45 in the form of a base-band processor for performing the PHY 
layer transceiver functions for a mobile station. The MS 
spread-spectrum transmitter and the MS spread-spectrum 
receiver are located at one of the remote or mobile stations 
(MS) 15, shown in FIG. 5. The MS spread-spectrum receiver 

50 includes an antenna 409 coupled to a circulator 410, a 
receiver radio frequency (RF) section 411, a local oscillator 
413, a quadrature demodulator 412, and an analog-to -digital 
converter 414. The receiver RF section 411 is coupled 
between the circulator 410 and the quadrature demodulator 

55 412. The quadrature demodulator is coupled to the local 
oscillator 413 and to the analog to digital converter 414. The 
output of the analog-to -digital converter 415 is coupled to a 
programmable-matched filter 415. 
An acknowledgment detector 416, pilot processor 417 

60 and data-and-control processor 418 are coupled to the 
programmable-matched filter 415. A controller 419 is 
coupled to the acknowledgment detector 416, pilot proces- 
sor 417 and data-and-control processor 418. A de-interleaver 
420 is coupled between the controller 419 and a forward - 

65 error-correction (FEC) decoder 421. The decoder 421 out- 
puts data and signaling received via the DL channel to the 
MAC layer elements (not shown) of the MS. In the illus- 
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trated embodiment, a CCC detector 431 detects the data bits 
in the CCC field and supplies those bits to the controller 419, 
for example, to enable the controller to recognize the SMI 
sequence. 

The MS spread-spectrum transmitter includes a forward- 
error-correction (FEC) encoder 422 coupled to an inter- 
leaver 423. A packet formatter 424 is coupled through a 
multiplexer 451 to the interleaver 423. The packet formatter 
424 also is coupled to the controller 419. A preamble 
generator 452 and a pilot generator 453 for the preamble are 
coupled to the multiplexer 451. A variable gain device 425 
is coupled between the packet formatter 424 and a product 
device 426. A spreading-sequence generator 427 is coupled 
to the product device 426. A digital-to-analog converter 428 
is coupled between the product device 428 and quadrature 
modulator 429. The quadrature modulator 429 is coupled to 
the local oscillator 413 and a transmitter RF section 430. The 
transmitter RF section 430 is coupled to the circulator 410. 

The controller 419 has control links coupled to the 
analog-to-digital converter 414, the programmable-matched 
filter 415, the acknowledgment detector 416, the digital-to- 
analog converter 428, the spreading sequence generator 427, 
the variable gain device 425, the packet formatter 424, the 
de-interleaver 420, the FEC decoder 421, the interleaver 
423, the FEC encoder 422, the preamble generator 452 and 
the pilot generator 453. 

A received spread-spectrum signal from antenna 409 
passes through a circulator 410 and is amplified and filtered 
by the receiver RF section 411. The local oscillator 413 
generates a local signal, which the quadrature demodulator 
412 uses to demodulate in-phase and quadrature phase 
components of the received spread-spectrum signal. The 
analog-to-digital converter 414 converts the in-phase com- 
ponent and the quadrature-phase component to digital sig- 
nals. These functions are well known in the art, and varia- 
tions to this block diagram can accomplish the same 
functions. 

The programmable-matched filter 415 despreads the 
received spread-spectrum signal components. A correlator, 
as an alternative, may be used as an equivalent means for 
despreadiog the received spread-spectrum signal. 

The acknowledgment detector 416 detects the acknowl- 
edgment in the received spread-spectrum signal. The pilot 
processor 417 detects and synchronizes to the pilot portion 
of the received spread-spectrum signal. The data and control 
processor 418 detects and processes the data portion of the 
received spread-spectrum signal. Detected data passes 
through the controller 419 to the de-interleaver 420 and FEC 
decoder 421. Data and signaling from the DL are outputted 
from the FEC decoder 421 to the higher level elements in or 
associated with the MS 15. This output of received downlink 
data includes the SMI in one or more of the initial frames, 
in a successful access procedure. The higher level elements 
could recognize the SMI and determine to continue the 
associated uplink transmissions. In the illustrated 
embodiment, however, the controller 419 recognizes the 
SMI in the bits detected by the CCC detector 431. 

In the MS transceiver, the MAC layer elements (not 
shown) supply data and signaling information intended for 
transmission over the UL channel, to the input of the FEC 
encoder 422. Data and signaling information are FEC 
encoded by FEC encoder 422, and interleaved by interleaver 
423. The preamble generator 452 generates a preamble, and 
the pilot generator 453 generates a pilot for the preamble. 
The multiplexer 451 multiplexes the data, preamble and 
pilot, and the packet formatter 424 formats the preamble, 
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pilot and data into a common-packet channel packet. 
Further, the packet formatter 424 formats data, signaling, 
acknowledgment signal, collision detection signal, pilot 
signal and IPC signal into a packet. The packet formatter 

5 424 outputs the packet, and the packet level is amplified or 
attenuated by variable gain device 425. The packet is 
spread-spectrum processed by product device 426, with a 
spreading chip -sequence from spreading-sequence genera- 
tor 427. The packet is converted to an analog signal by 

10 digital-to-analog converter 428, and quadrature modulator 
429 using a signal from local oscillator 413 generates 
in-phase and quadrature-phase components. The modulated 
UL packet is translated to a carrier frequency, filtered and 
amplified by the transmitter RF section 430 and then it 

15 passes through the circulator 430 and is radiated by the 
antenna 409. 

Using PHY layer elements such as shown in FIG. 7, one 
or more mobile stations attempt to establish fink with a base 
station, for example, by transmitting access preambles and 

20 awaiting receipt of corresponding acknowledgements. The 
base station selects an intended mobile station to transmit 
data over an intended uplink transportation channel. The 
PHY layer elements of the base station transceiver (FIG. 6) 
then transmit a sequence, that is to say the SMI sequence, 

25 during the first frame of the data transmission of the intended 
mobile station over the downlink control channel corre- 
sponding to the intended uplink transportation channel. 

The SMI responsive control functions could be imple- 
mented by the controller 419. In an alternative embodiment, 

30 the SMI related detection and control functions are per- 
formed by a processor of the higher layer elements (not 
shown) of the mobile station. 

Upon a successful or perceived-to-be-successful attempt, 

35 a remote station (FIG. 7) begins its data transmission via a 
first uplink transportation channel, while at the same time 
that station detects the known SMI sequence over the 
downlink control channel corresponding to the first uplink 
transportation channel. Upon successful detection of the 

4Q known sequence, the mobile station continues transmission 
of its data. 

However, another mobile station that mistakenly per- 
ceived a successful attempt to access a second channel also 
begins its data transmission via the uplink transportation 

45 channel. However, as this second mobile station begins to 
communicate over the second uplink transportation channel, 
it detects a failure to receive the known SMI sequence over 
the second downlink channel. Upon failure to detect the 
known sequence, the second mobile station shuts off its data 

50 transmission immediately. 

As noted earlier, the invention is applicable to other 
channel access technologies, for example in combination 
with a collision detection phase. FIG. 8 shows the timing of 
signals in an inventive implementation of the access 

55 procedure, which also includes a collision detection phase. 
This drawing shows the signals transmitted over two of the 
uplink channels and two of the downlink control channels. 
The drawing only shows one indicator channel, for conve- 
nience. 

60 In the example of FIG. 8, the first mobile station (MS^ 
15 A (FIG. 3) transmits one of more access preambles (APj), 
each of which contains a signature corresponding to the first 
uplink channel selected by the first mobile station (MS A ) 
15 A . At about the same time the second mobile station (MS B ) 

65 1S B transmits one of more access preambles (APJ, each of 
which contains a signature corresponding to the second 
uplink channel. 
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The base station acknowledges only one access attempt in the corresponding downlink channel (see second line in FIG. 

any given time slot. Assume in our example that the base 8). When the second mobile station (MS,) 15, detects the 

station receives one of the first access preambles (AP a ) at an acknowledgement CD-AICI^ from the base station, that 

adequately detectable power level, and it transmits back an mobile station assumes that it has successfully completed 

acknowledgement (ACKJ containing a signature that cor- 5 toe collision detection phase and has been assigned the 

responds to the signature in the first access preamble (APj)- intended uplink channel, that is to say transmission channel 

In parallel, the base station may receive one of the second ^ in our example. 

access preambles (APJ from the second mobile station at an ^ second mobile station (MS,) 15, begins to transmit 

adequately detectable power level. However, since the base data ^ control information over the selected second uplink 

station can respond to only one mobile station at a time, the 10 channeL However, the second mobile station (MS,) 15, 

base station will not transmit back an acknowledgement concurrently listens for an SMI over the second downlink 

responsive to the second access preamble (APJ. C ^ aC ' Sms ? thc baS ? StaUoQ ha f n ° l th * 560011(1 
r r \ channel to the second station, the base station does not 
The two mobile stations receive the acknowledgement. transmit the SMI signal over the second downlink channel at 
The first station (MSJ 15 A properly assumes that it has this time. In accord with the invention, the second mobile 
successfully passed the access phase with respect to the 15 statkm ^ MS ^ waits a predetermined time, after which 
respective intended uplink channel. The second mobile the second mobile station (MS,) 15, interprets the failure to 
station (MS,) 15, should assume that its access attempt receive the SMI over the second downlink channel as an 
failed. However, it is possible that the second mobile station indication that it has not been assigned to use the second 
(MS,) 15, may mistake the acknowledgement (ACK^) uplink channel. The second mobile station (MS,) 15, there - 
signal as an acknowledgement of its attempt to access the 20 fore recognizes its mistake and promptly ceases its trans- 
second channel. In such a situation, both mobile stations mission over the second uplink channel (see next to last line 
now initiate a collision detection phase. in FIG. 8). 

In the collision detection phase, each mobile station When the base station fails to receive any uplink signals 

randomly selects one of a plurality of collision detection on mc ^ channel, it may cease its transmission on the first 

preambles and transmits the selected preamble to the base 25 downlink channel. 

station. In the example, the first mobile station (MS^) 15 A Both mobile stations will recognize that their attempt to 

(FIG. 3) transmits its selected CDj preamble. In the access uplink channels failed. Both mobile stations will wait 

example, the mistaken second mobile station (MS,) 15, for a period of time, randomly selected by each station, and 

(FIG. 3) transmits its selected CD 2 preamble, at the same then begin the process again. 

time that the first third mobile station (MS^) 15^ transmits 30 The invention admits of a wide range of variations and 

its selected CD^preamble over the first uplink channel. applications. For example, the preferred embodiments 

The base station attempts to decode collision detection involve application to CDMA type wireless communica- 

preambles, in an attempt to select one station and thereby uons. However, the invention may find application to packet 

resolve collisions in a manner allowing one of the contend- 35 data communications in other types of digital wireless 

ing stations to access the channel resource. If the base station networks. 

can not resolve a collision, it will not acknowledge any of While the foregoing has described what are considered to 

the collision detection preambles. However, if it can resolve be the best mode and/or other preferred embodiments of the 

the collision, the base station normally sends back a corre- invention, it is understood that various modifications may be 

sponding acknowledgement (CD-AICH) over the indicator 4Q made therein and that the invention may be implemented in 

channel. Typically, the CD-AICH signal is a copy of the various forms and embodiments, and that it may be applied 

selected CD preamble, but other signals corresponding to in numerous applications, only some of which have been 

the CD preamble could be used for the collision detection described herein. It is intended by the following claims to 

acknowledgement. claim any and all modifications and variations that fall 

Because of the error by the second mobile station (MS,) 45 within the true scope of the inventive concepts. 

15, in our example, the base station may not know that the What is claimed is: 

two collision detection preambles relate to attempts to 1. In a code -division-multiple-access (CDMA) system 
access two different uplink channels. Normally, the base employing spread-spectrum modulation comprising a base 
station selects and acknowledges the CD preamble received station (BS) comprising a BS-spread-spectrum transmitter 
via the authorized uplink channel, that is to say the first 50 and a BS-spread-spectrum receiver, and a plurality of mobile 
uplink channel in this example. In the example, however, the stations, each mobile station (MS) comprising an 
base station assumes that the two collision detection pre- MS-spre ad-spectrum transmitter and an MS -spread- 
ambles relate to access attempts for the first uplink channel, spectrum receiver, a method comprising the steps of: 
therefore the base station selects one of those preambles for transmitting from the MS-spread-spectrum transmitter of 
acknowledgement. In the example, the base station selects 5S one of the mobile stations an access preamble signal 
the CD 2 preamble and sends a corresponding acknowledge- signifying an attempt to access an intended one of a 
ment (CD-AICHj) over the indicator channel. plurality of uplink transmission channels; 

In the normal situation any one of the contending mobile receiving the access preamble via the BS-spread- 

stations, upon failing to receive a corresponding collision spectrum receiver, at the base station; 

detection acknowledgement, would refrain from transmis- go responsive to receipt of the access preamble signal, trans- 

sion over the respective uplink channel. In the example, the mitting an acknowledgment signal corresponding to the 

first mobile station (MS A ) 15 A recognizes that it has not access preamble signal from the BS-spread-spectrum 

received an acknowledgement corresponding to its collision transmitter of the base station; 

detection preamble CD 1 and refrains from transmission over receiving the acknowledgment signal at the MS-spread- 

the first uplink channel. 65 spectrum receiver of the one mobile station; 

However, the base station has authorized communication transmitting from the MS-spread-spectrum transmitter of 

over the first uplink channel and begins transmission over the one mobile station a spread-spectrum signal com- 
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prising at least one of data and control information, 
over the one intended uplink transmission channel, 
responsive to the receipt of the acknowledgment signal; 

transmitting a predetermined sequence from the 
BS-spread-spectnim transmitter, over a downlink chan- 5 
nel corresponding to the one intended uplink transmis- 
sion channel; and 

continuing the transmitting from the MS-spread-spectrum 
transmitter of the one mobile station over the one 
intended uplink transmission channel, only upon sue- 10 
cessful reception of the predetermined sequence over 
the downlink channel corresponding to the one 
intended uplink transmission channel at the 
MS-spread-spectrum receiver of the one mobile station. 

2. A method as in claim 1, further comprising the steps of: 15 
perceiving a signal received at the MS-spread-spectrum 

receiver of another mobile station as an acknowledg- 
ment of an attempt by said another mobile station to 
access another one of a plurality of uplink transmission 
channels; 20 

transmitting from the MS-spread-spectrum transmitter of 
said another mobile station a spread-spectrum signal 
comprising at least one of data and control information, 
over said another intended uplink transmission channel, 
responsive to the perceived acknowledgment; 25 

waiting for receipt of the predetermined sequence from 
the base station, at the MS-spread-spectrum receiver of 
said another mobile station, over a downlink channel 
corresponding to said another intended uplink trans- 
mission channel; and 30 

stopping the transmitting from the MS-spread-spectrum 
transmitter of said another mobile station over said 
another intended uplink transmission channel, if the 
predetermined sequence is not received over the down- 
link channel co responding to said another intended 35 
uplink transmission channel. 

3. A method as in claim 1, wherein: 

the step of transmitting an access preamble signal com- 
prises the steps of transmitting a plurality of access 
preambles at sequentially increasing power levels, 40 

each transmitted access preamble comprises a signature 
corresponding to the intended one of a plurality of 
uplink transmission channels; and 

the step of receiving the access preamble signal comprises 45 
detecting a first one of the access preambles that is 
received at the BS-spread-spectrum receiver at an 
adequate power level. 

4. A method, of collision avoidance in a wireless digital 
multiple-access communication system, comprising the 5Q 
steps of: 

transmitting a preamble signal as part of an attempt to 
access an intended one of a plurality of wireless uplink 
transmission channels of the system from a wireless 
digital remote station; 5S 

receiving an acknowledgement signal at the wireless 
digital remote station from a base station of the system, 
and perceiving the received acknowledgement signal as 
an acknowledgement corresponding to the transmitted 
preamble signal; 60 

transmitting from the wireless digital remote station a 
signal comprising at least one of data and control 
information, over the one intended uplink transmission 
channel, responsive to the received acknowledgement 
signal; 65 

if a predetermined sequence is received at the wireless 
digital remote station over a downlink channel corre- 



,601 B2 

16 

sponding to the one intended uplink transmission chan- 
nel within a specified time interval, then continuing the 
transmission from the wireless digital remote station 
over the one intended uplink transmission channel; and 
if the predetermined sequence is not received at the 
wireless digital remote station over the downlink chan- 
nel corresponding to the one intended uplink transmis- 
sion channel within the specified time interval, then 
stopping the transmission over the one intended uplink 
transmission channel. 

5. A method as in claim 4, wherein: 

each of the transmitting steps comprises transmitting a 
spread-spectrum signal from the wireless digital remote 
station; and 

each of the receiving steps comprises receiving a spread- 
spectrum signal at the wireless digital remote station. 

6. A method as in claim 5, wherein: 

the digital multiple- access system comprises a code- 
division multiple access (CDMA) type system; 

each transmitted spread-spectrum signal comprises a 
direct sequence encoded spread-spectrum signal; and 

each received spread-spectrum signal comprises a direct 
sequence encoded spread-spectrum signal. 

7. A method as in claim 4, wherein: 

the step of transmitting a preamble signal comprises 
transmitting an access preamble containing a signature 
corresponding to the intended one uplink transmission 
channel; and 

the step of receiving an acknowledgement signal and 
perceiving the received acknowledgement signal as an 
acknowledgement corresponding to the transmitted 
> preamble signal comprises perceiving that the received 
acknowledgement signal contains a signature corre- 
sponding to the signature contained in the access pre- 
amble. 

8. A method as in claim 7, wherein the step of transmitting 
the access preamble comprises transmitting the access pre- 
amble a plurality of times at sequentially increasing power 
levels. 

9. A method as in claim 7, wherein: 

the step of transmitting a preamble signal further com- 
prises transmitting a collision detection preamble sig- 
nal after receiving the acknowledgement signal; 

the method further comprises receiving an acknowledge- 
ment corresponding to the collision detection preamble 
signal; and 

the transmitting over the one intended uplink transmission 
channel is further responsive to receipt of the acknowl- 
edgement corresponding to the collision detection pre- 
amble signal 

10. A code-division-multiple- access (CDMA) wireless 
base station, comprising: 

a CDMA transmitter; 
a CDMA receiver; and 

a controller coupled to the CDMAreceiver for responding 
to signals received via the CDMA receiver and coupled 
for controlling the CDMA transmitter, such that in 
operation the CDMA base station is for performing the 
following steps: 

(a) receiving an access attempt signal from a remote 
station, the access attempt signal identifying an 
intended one of a plurality of uplink transmission 
channels serviced through the CDMA wireless base 
station; 

(b) transmitting an access acknowledgement signal 
corresponding to the received access attempt signal; 
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(c) after the access acknowledgement, transmitting a station as an acknowledgement corresponding to the 
start of message indicator sequence as data over a access signal; 

downlink channel corresponding to the intended 3) transmitting a signal comprising at least one of data 

uplink transmission channel, the start of message or control information, over the one intended uplink 

indicator sequence indicating to the remote station S transmission channel, responsive to the perceived 

that the remote station can continue a data transmis- acknowledgement; 

sion over the intended uplink transmission channel; 4) ^ a predetermined sequence is received over a 

* D( 1 , „ . . . downlink channel corresponding to the one intended 

(d) after the start of message indicator, transmitting ^ bmsmission channel a specified time 
daU or control information intended for the remote 10 mterva , ^ me t^j^ over the 
station over the downlink channel corresponding to • * j j i- 1 . • * u 1 j 

the intended uplink transmission channel ™ m teod f, ^ "? 

11. A CDMA base station as in claim 10, wherein the * ^ P re f e t«nnined sequence is not received over 
controller is further responsive to the CDMA receiver and * e downlink channel corresponding to the one 
controls the CDMA transmitter, such that in operation the is mten ^ e ^ u P lmk Emission channel within the 
CDMA base station performs a collision detection phase specified time interval, then stopping the transmis- 
after transmitting the acknowledgement signal and before S10n over °* one lntended u P lmk transmission chan- 
transmitting over the downlink channel corresponding to the ? C ™» . , . , . 
intended uplink transmission channel. 16 A CDMA rcmote stabon as m cklm 15 > 

12. ACDMAbase station as in claim 10, wherein the data 20 v/heKm ^controller is further responsive to the CDMA 
or control information transmitted by the CDMA base receiv ? r ^ mc CDMA transmitter, such that in 
station over the downlink channel corresponding to the °Pf™tion the CDMA wireless remote station performs a 
intended uplink transmission channel comprises closed loop collision detection phase after perceiving the acknowledge- 
power control information intended for the remote station. ment f d before fMwmMjng the data or control information 

13. A CDMA base station as in claim 10, wherein the 25 over , the ok intended uplink transmission channel 
CDMA receiver receives data or control information from } 7 - . A p 01 ^ ^less remote station as in claim 15, 
the mobile station over the intended uplink channel substan- whereln ^ controller is furmer responsive to the CDMA 
tially during and after the transmission of start of message recelver ^ m *< m °P«at">ri the CDMA wireless remote 
indicator sequence station receives data or control information over the down- 

14. ACDMAbase station as in claim 13, wherein data or 30 Uok channel corresponding to the one intended uplink 
control information received from the mobile station over transmission channel following receipt of the predetermined 
the intended uplink channel comprises data and closed loop sequence. ^ ^ . . 
power control information. 18 A CDMA wireless remote statl0n as m claim 17 > 

15. A code-division-multiple-access (CDMA) wireless receivcd data ° r ^formation comprises 

remote station, comprising: 35 closed loo P P ower contro1 ™ iGm ^on intended for the 

niwA a remote station, 

a uuma transmitter, 19 A CDMA wireless remote station as ^ claim 15j 

a CDMA receiver; and wherein the data or control information transmitted over the 
a controller coupled to the CDMA receiver for responding intended uplink channel comprises closed loop power con- 
to signals received via the CDMA receiver and coupled 4Q trol information and data. 

for controlling the CDMA transmitter, such that in 20. A CDMA wireless remote station as in claim 15, 

operation the CDMA remote station is for performing wherein the controller further controls the CDMA 

the following steps: transmitter, such that the transmitting of the access signal 

1) transmitting an access signal signifying an attempt to comprises repetitively transmitting an access preamble at 
access an intended one of a plurality of uplink 45 sequentially increasing power levels, the access preamble 
transmission channels of a wireless CDMA commu- comprising a signature corresponding to the one intended 
nication system; uplink transmission channel. 

2) receiving a signal from a base station of the system, 

and perceiving the received signal from the base * * * * * 
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